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impact of these integrated systems on capital investment alone is significant (forgetting impact on quality, cost, and lead time). If U.S. machine tool utilization, for example, were to go from 50 percent to 100 percent, investment could be cut in half.
PRESENT PRACTICE
In U.S. manufacturing, equipment availability is generally ensured by the existence of standby equipment, i.e., buying two machines when one will produce the desired throughput. Preventive maintenance, therefore, loses its urgency and breakdown maintenance becomes the order of the day. More importantly, the important maintenance issues do not surface.
The rapidly increasing complexity of factory equipment has led many U.S. manufacturers to look to suppliers for smarter equipment that will ease the need for a technically strong supporting infrastructure. This trend is producing a generation of catalog engineers who are adept at ordering equipment from a catalog but who lack the knowledge to evaluate equipment designs. Suppliers are responding by applying microcomputer technology to more phases of manufacturing operations and processing. The term artificial intelligence is appearing in sales literature that increasingly is offering catalog solutions as alternatives to technical proficiency.
This approach to maintenance is in marked contrast to that taken in other countries. In Japan, for instance, many firms are engaged in a 10-year program to upgrade predictive maintenance to the point where ERM becomes the responsibility entirely of operators. Attainment of set performance levels by equipment is celebrated with the sipping of sake. In firms whose management understands facility issues, including the implications of ERM efforts, just-in-time (JIT)1 is less a measure of inventory than an indication that all processes are under control. Managers with this understanding can take a plant beyond the benefits of JIT to realize the potential benefits of ERM. The Japanese are succeeding at this because they have an integrated view of manufacturing as a system. Many U.S. manufacturing managers do not.
Japanese companies that have excelled in this area characteristically have the ability to develop and produce their own equipment. This is true even of smaller companies. Veteran engineers in one Japanese company with fewer than 50 employees, for example, developed all of the firm's equipment, tools, and dies. While this does not mean that U.S. end-users should do all equipment design in-house, it does suggest the need for drastic improvement of in-